From the Departments of Surgery and Radiology, Clinical Sciences Building, Leicester Royal Infirmary, Leicester SUMMARY One hundred and two patients with acute pancreatitis had abdominal computed tomography (CT) scans within 72 hours of admission, at one week and at six weeks. Twenty eight attacks were clinically severe, 74 clinically mild. Ninety three (91%) admission scans, 85 (84%) one week scans, and 52 (51%) six week scans were abnormal. The aetiology of the pancreatitis could be inferred from 28 (27%) of admission scans, the CT sign of fatty liver having a sensitivity of 21% and specificity of 100% for alcoholic aetiology. The sensitivity of CT for gall stone aetiology was 34%, specificity 100%. The pancreatic size indices (max anteroposterior measurement of headXmax anteroposterior measurement of body) of those patients with severe attacks were significantly greater than those with mild attacks on admission, at one week and at six weeks (p<0004). Fourteen pseudocysts were detected by CT, five (36%) of which were clinically apparent. The pseudocyst size indices (max anteroposteriorxmax transverse measurement) of the pseudocysts which were clinically apparent were significantly greater than those which were not apparent (p<0O01) and only those pseudocysts with a size index 3 15 cm2 required treatment.
Although there have been numerous studies of CT scanning in acute pancreatitis, there have not been any reports of serial CT scanning of the disease. The purpose of this prospective study was to obtain CT scans of patients with acute pancreatitis on admission to hospital, at one week, and at six weeks and to thereby document the natural history of the local disease process. We also wished to study the ability of CT to diagnose acute pancreatitis and its local complications and to compare the serial CT appearances of the pancreata of those patients with mild and severe attacks. pancreatitis was based on a serum amylase of greater than 1000 IU/I (Phadebas Method) in the presence of a compatible clinical picture. Computed tomography scans were done within 72 hours of admission, at one week and at six weeks. All scans were done on a GE 8800 scanner and reported 'blind' by a single consultant radiologist. The admission scan consisted of a plain abdominal scan followed by a contrastenhanced scan taking 10 mm contiguous cuts during an intravenous infusion of 100 ml Niopam 370. The one week and six week scans were not contrast enhanced. Pancreatic enhancement on the admission scan was defined as increased, normal or decreased compared with the enhancement of the liver and spleen. It was noted for all scans whether there was loss of peripancreatic tissue planes and the maximum anteroposterior measurement (in centimetres) of the pancreatic head, body, and tail were recorded. These measurements were taken opposite the right hand border of the lumbar vertebrae, the left hand border of the aorta and the left renal hilum respectively. The measurements from 50 scans were repeated by an independent observer in order to determine their reproducibility. The 45 3)) 1t) 7 (70) 13 (9) 77 (51) 75 (49) 90 (59) 32 (21) 16 (11) 
28* (27) 74 (73) It (1) 56 (55) 46 (45) 62 (60) 19 (18) 1) (12) 3 (3) 3 (3) 2 (2) 1 (1) I (1) 17* (34) 33 (66) 12t (24) 21 (42) 29 (58) 28 (56) 13 (26) 6(12) t) 1(2) I() I() (2) 1 (2) Figures in parentheses are percentages. *Not significant, X2; tp<0-0()1.
Results
One hundred and fifty two patients with acute pancreatitis were admitted to the Leicester Royal Infirmary during the 31 month period of the study. One hundred and two patients (67%) completed a series of three abdominal CT scans. All the 'admission scans' were obtained within 72 hours. The ,one week' scans were done seven to 10 days after admission, the 'six week' scans at 40-46 days. The details of all patients admitted during the study period and of those patients who did and did not complete a series of three CT scans are given in Table  1 . The major complications of those patients with severe attacks of pancreatitis and a comparison of the details of the severe and mild groups amongst the 102 patients who had a series of three CT scans are given in Tables 2 and 3 . Figure 1 and Tables 4 and 5 document the CT findings on admission, at one and at six weeks. It can be seen that only six (6%) patients had CT scans which remained normal for admission through to six weeks. All six patients had an admission serum amylase of >2000 IU/I, the aetiology of the pancreatitis was biliary in three, idiopathic in two and alcohol in one. Two of the three patients with biliary pancreatitis had an endoscopic sphincterotomy for common bile duct stones. There did not appear to be any doubt about the clinical diagnosis of pancreatitis in any of these six patients.
The aetiology of pancreatitis could be inferred from 28 (27%) of admission scans. The sensitivity for gall bladder stones was 21/62=34%, the specificity 40/40= 100%. The sensitivity for common bile duct stones was one of 15=7%, the specificity 87/87= 100%. The CT sign of fatty liver had a sensitivity of four of 19=21% for alcoholic aetiology, specificity= 83/83=100%. One case of lymphoma was diagnosed by CT as a result of para-aortic lymphadenopathy and two out of three cases of carcinoma of the pancreas were diagnosed by CT on the basis of liver metastases. The sensitivities of the one week and six week CT scans for gall bladder stones were 29 and 30% respectively. The specificity was 100% on both occasions. Tables 6 and 7 compare the CT findings of the patients with mild and severe attacks of pancreatitis, including a comparison of pancreatic size measurements. When 50 pancreatic size measurements were repeated by a second observer the median (range) difference between his measurements and those of the original radiologist was 0-5 (0.0-1-4) cm, p=0o8 Wilcoxon's matched-pairs signed rank test. The changes in pancreatic size indices of the severe and mild groups are shown in Figure 2 . There were five patients who developed pancreatic abscesses. Three of these were diagnosed by CT, two on the basis of metastatic hepatic abscesses and one on the basis of adjacent abdominal wall oedema. Intrapancreatic gas was not seen in any of the five cases of pancreatic abscess. There were 14 pseudocysts diagnosed by CT, five (36%) of which were clinically apparent. The timing of appearance and regression of these pseudocysts is illustrated in Figure  3 . The pseudocyst size indices of the pseudocysts which were clinically apparent were significantly greater than those which were not (p<0-01, Mann- T size=Increase in size of pancreas. Whitney U test) ( Admission CT detected gall bladder stones in 34% of patients with biliary pancreatitis. Although there have not been any previous studies of CT and the detection of gall stones in acute pancreatitis, Balthazar et al2' noted that gall stones were missed 'in a number of patients who proved to have cholelithiasis'. Ultrasonography would appear to be a more sensitive method for the detection of gall stones early in acute pancreatitis3''1 and unlike CT the sensitivity of ultrasonography for gall stones increases when the attack has settled at six weeks. 3 We found that fatty infiltration of the liver which occurred in 4% of our patients had a specificity of 100% for alcoholic aetiology. This CT sign has previously been noted by Balthazar et al 9 who recorded fatty infiltration of the liver in 25 3% of his patients. This relatively high incidence is presumably related to the fact that 67% of patients in his study had an alcoholic aetiology for their pancreatitis. The presence of fatty infiltration of the liver is not related to the severity of the pancreatitis. " Abdominal lymphoma is a recognised cause of acute pancreatitis-3 and the single case in our study was diagnosed by CT. Carcinoma of the pancreas is associated with acute pancreatitis in 1-2% of cases.4 6 Two of three cases of pancreatitis caused by pancreatic carcinoma in our study were diagnosed by CT on the basis of liver metastases. Other CT findings which may provide a clue to the diagnosis of underlying carcinoma include37 focal rather than diffuse pancreatic enlargement, pancreatic duct dilatation and lymphadenopathy.
The admission scan was contrast enhanced because we wished to determine whether there was decreased pancreatic enhancement in patients who went on to develop severe attacks. This decreased pancreatic enhancement in cases of pancreatitis which follow a severe course has been noted in an experimental model of pancreatitis" "' and in patients with alcoholic pancreatitis.4"4' We found that the proportions of patients with decreased pancreatic enhancement amongst the mild and severe groups were not significantly different and would agree with Grabbe et al" that intravenous contrast agent does not help with the prediction of disease severity from an admission CT scan. Intravenous contrast has however been shown to be of value for the detection of pancreatic necrosis in patients with established severe disease. 4' 4 Significantly more patients with severe pancreatitis had loss of peripancreatic tissue planes on admission, at one week and at six weeks. The correlation between the degree of extrapancreatic oedema and disease severity has been previously noted in a number of studies." 14 6 295 147 It has not previously been recorded that this difference persists at six weeks.
The differences in pancreatic size measurements and size indices between the mild and severe groups were highly significantly different on all three scans. It has previously been shown that the degree of pancreatic parenchymal swelling on an admission scan is of prognostic significance,4 4" the pancreatic size measurements in these studies were visual estimates rather than actual measurements taken from the scans and they were not repeated after admission. Our study is thus the first to show that the differences in pancreatic parenchymal swelling between patients with mild and severe attacks persists at six weeks.
The incidence of clinically apparent pseudocyst in our study was 5%, this figure is similar to that of previous reports"4"-i (3-8% 53 This is the first study to follow the natural history of the local disease process in acute pancreatitis by CT scanning. We have found that CT is highly sensitive for the diagnosis of acute pancreatitis and that the aetiology of pancreatitis could be inferred from 27% of admission scans. The chance of making a retrospective diagnosis of pancreatitis by CT at one week was 84%. There were highly significant differences between the CT appearances of patients with clinically mild and severe attacks and these differences persisted at six weeks. Finally, 36% of pseudocysts seen on CT were clinically apparent and only those with a size index of ¢a-15 cm2 required treatment. In conclusion, although we would not recommend routine serial CT scanning of all patients with acute pancreatitis this study has provided important information concerning the natural history of the local disease process, and contributes to the interpretation of the CT findings in patients with established severe disease. 
